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Abstract of JP2002260208 

PROBLEM TO BE SOLVED: To give a 
magnetic recording medium which is excellent 
in the magnetic properties, such as thermal 
fluctuation resistance and in the glide height 
properties, and which can be manufactured 
readily. SOLUTION: This magnetic recording 
medium comprises a non-magnetic substrate 
1, a non-magnetic base layer 3 formed 
thereon, a magnetic layer 4, and a protective 
layer 5 fundamentally. The non-magnetic base 
layer 3 has a body centered cubic(bcc) 
structure, and between the non-magnetic 
substrate 1 and the non-magnetic base layer 
3, an orientation adjusting layer 2 which make 
the non-magnetic base layer orient to (200) 
preferentially is formed. The magnetic layer 4 
have a crystal structure such that a columnar 
microcrystal grain is inclined to the radial 
direction, and the ratio of the coercive force 
Hoc in the circumferential direction to the 
coercive force Her in the radial direction of the 
magnetic layer 4, Hcc/Hcr, is set larger than 
one. 
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^=&fflC»i©*J»3EH,>. CtltCio'T, bccfijji© 
*»ttT»Jl 3 * ( 2 0 0 ) {C®5feW{Cl5fSj S €S c £ 

CrX,«64tflil>4»^. X„©^W$ 
». 1 a t%Jit±> 5 0a t«5tc»fS-4«>3W*0 
t>. X,©SW**±ia«Ht"f*C4«:J:-3T. ^NS 
ttTifiB 3 J: CWB 4 ©ifeSiBlSjtt?: Jflfci&miltf 
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[0 0 1 3] GfflH8ll2t*. Ta?:^tf^X l Ta 
(X.BBe. Co, Cr> Fe, Nb. Ni. V, Z 
n. Z r ©5 M«*fcB2«fcU:) U *> 

-3F d 3 m$jg$fcB7*;U7 r XflliifcWT S 6©r 
%>&\\ CftGCfcoT. b c c$j£©#]S&Tfl& 
B3£ (2 00) Kffi$fefi!j(CE|6]S#5C<fc*s-C*€, 0 
EfflHKJI2tt. Nb££i?££X,Nb (X.BBe. 
Co, Cr, Fe, Ni. Ta, V. Zn, Zr©5% 
l«*fcB2&gU:) U *»o F d 3 mlf £ 10 

CftK<fcoT. bcc#a©#SBttTfll!S3£ (2 0 
0) lC&ftmicmft2l£Z>Ctifi-CZZ. i2|S)|g|S12 
B. C o T aifcBC o N b 4i^it 5 fcOt* 
<3. Ta$fc»Nb©^rfi#3 0~7 5at%-e& 
9. **0Fd3mt*fc£fctt7*;U7yX|«^#ra 

ffl&trzctwzz. cncc^-pr. b c c $jt© 

*fi8ttT»@ 3 & ( 2 0 0 ) (CffiSfcftttlBffl C <k 
#"Ct£. GftfHEJI2». CrTag/tBCrNb* 
£j£#<!:TS<b©"T?£>9, Ta£fcBNb©£WS#l 20 
5~7 5a t%-e&S«JjU"FSC£4>-Cfc.*>. CftfC 
i^t, bcc*tt®mrFttJI3* (2 0 0) K« 
5feW«:ieiS]3-&SC<!:*irf iBfflilgJB 2 B. Ni 
Ta*fcttNiNb*£«#i-r$fc©r*?K Ta£ 
/■cBNb©^fS#3 0-7 5 a t%-C*9. *>oFd 

3 mmmtMtr^y 7 *nm**zntftt*z c 

ifc-CSS. CftK^T. b c oft£©#B»TtlUI 
3% (2 0 0) teffi&ftKSBfiSttSCitfT**. SB 
r&JlSS)S2*Jcn6CoTa > CoNb. CrTa, C 
rNb. NiTa. NiNb*iJiS#£?Sfc©"C*4 30 
•^KfeUT, Ta$fd*Nb©^W^€r±f2l5fflt-r 
£©#8tST&S£ Ofc©B. CO^W^rtMEt^S i 

mfr*%< ft o ■?>-$-<. %mmtffi?$z>t®.&mpi 

SfcBBGlilSS812B. TaSfcBNb%30at 
K&L£***#Ktt£atttto» 6ft * 4>© S C £ 

*>-c**, cticc^oT, b c dmottw&Ti&mz 

£ (2 0 0) (CflBtettKSBfiStf 
[0 0 14]GfflMS»2«. Fd3mftji (2«f* 
(Space Group) ma) £4rr*#88tt&II 40 
*^ft-6i©<bf •SCifeft'So cnWot. be 
c«jt©#fiBtttTfl&J13* (2 0 0) tcftfttitcEfflS 
tt*C£#-Ct£„ Fd3mtt£**-*-*#B&&R& 
Utli. ±i$©Cr X„3i££©5%C rNb& (7 0 
Cr30Nb&£), CrTa£(65Cr35Tafc 
£*) . CrTi&(64Cr36Ti &£) 3?©C 1 5 
iKSkrukturbercht Symbo II 
IB) £&ifi$m.Vbh. F d 3 mmk&n?z&mt b 
TB. C©«*\ CoTa^(65Co35Taft 
£*) . CoNbf (70Co30Nb&£) , WHf& 50 
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(6 6W3 4Hf) . Al Ym (67 A 1 3 3Yft£') 
$©C1 5 £/cCoTa& (Jt&ttC 

o^WWhS (,>&©. 0!l;ttf5OCo5OTa& 
i*) . FeNbJfc (5 OF e 5 ONbfti') ^©£££ 
ffll>*C4t-e*S. cne>Fd3m#«*Wr2>tti|sf 
*flHr»**£«:B, fi^KBMt8S*fcB34t*!!S 

(tft2> *tr5CiKJ:o-C*©ttJMKi (Fd3mi 
it) *8*.fcfe©jW*U». EMMUHtt, «tt 
T^3©tSJHBWtt*II»r*^»y'Cft<. #«ttT 

tan 3, Efi)a44>©^^^ifflfb-r^^^mb 

[0015] GfflHSI|2 (Ctt. flBRSfcBRK* 1 a 
t«eLh^t*S**©*W*l/t>. CftB. JBRSfcfi 
1W*1 a tJ<eLhdWS**C4{cJ:-3"C. #HttT 
WSOUt, <J:9IEBgfc: (2 0 0) KBB|Sji*tt. & 
ffli4©fi8«5l*tt*i««>4Ci*Jr*&fc«>-C*6. 

[0 0 1 6] HI (b) fc*WJ:5fc 4 Eim»2 
B. 8ttt)MiAtt2a#. #ttttS6U tc£it&ft2 b 

©*»»*U>. rft^«ft«SM«Mtt2a©ffMABea 

1 (£i6&2b(C#?S. «EKfltttfltt2 affcfrfoOfl 
*) #0* 9 0* *»£&4J: 9 «:•*-*©#*? 
* U>. ftttfifttSBtt 2 a ©MftftS altt. 10-7 
5* (»*L<«1 5-75* , S6K»*KB20 
~75* , S&K»*0<tt25^55* ) r&SCi 

<fl*4£ga 1 tf±C1KH*»-C*St|g<C 
B. #J8£Tfl!!)13. IH40tSlf»IHWk(/« 

<w>&ifcwisTr*. sfoaassg©«tes©*>^ > a 

flMMEaltt. 10* «_h. 3 0* *«t&ft*4f&r 
SCWCtS. gfc6 5* fciS*. 9 0* jiffitttZ 

ffli-rici^rt^o iBiS)iaiUB2B, eKflteott 

2 a©M£ WJS»6ttJS«C Wtfji* (C^cS- < ft 
*J:9Kft-jTl»*»JKtf*Citr**. SBlfiJlSiS 
S 2 * v ttraM H B H f& 2 a *l*S^I(C«^/t*J5R4 f 

tiz-rjci^, mxstm&m SLifimmtc&t 

[0 0 1 7] El4lMM2©Ji$a2^1 OOnmif 

ft©*«a*n,>. cows a. ±iaf5H*?i-c*eiii 

[0018] SBlfiliaSI© 2 ©affi¥£?f!3 Ratt. 0 . 
4nm«T (ffSKBO. 2nm«T) if*©***? 
*U». C©|®WI$Ra*5±iB«5H«:ISA-5i t 

«n*©aMiaa^* < ft o . 4 h^tt©® 

[0019] ^^ttTtt!® 3 tt, m:£%\(OTmtt 

WBCr. V. Ta©9fel»6U:. */tBCtl 
6K*Sfttt*»fttoft(f>«HTfl6©7c**8Jj!iPOA:^fe 
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rt>>6fcSfc©£-f ttfrTfeWc. Cr 

iWiCr-^(Mi«CrWE CrMoS, CrV 

Ni50Al (Ni-50at%Al) %$<DB2Wlk% 

owwiatet/cfcj^u 2asjy±©ss*8imji 

«. 1~1 00 nm, #*U< 142-5 Onm£T&© 
C0020] *JH4T«!B3«. b c c*£&*U *> 10 
OB) # (200) £3*rcfco, etucfc^-cswsau 

[0 02 1 ] &MSTJM3I*. ttKffieMO*i¥§B# 

02 «. mm&£kmmwc®&zmtzim&TM 

IB 3 tatTlcc. cc«c^*«tttT*M3tt, tttf 
SMtStft3 a*». #5&tt»ffil tc£B&»3 bfcfctOT 

S^3a<D^4ftSa2 (£ftM3 btC#T6, ffiKM 20 
*Satft3 att*l6j©Mt) #0' 9 0* *$t£ 

ft*J:9Kft^"Ct»*. tttttmM3a©flMftflEa 
2tt, 10-75* ($fS0<l41 5-75' , 
»*0<B20~7B' , S6«:jf?$U<»2 5~5 5 

MftS«2tt. 10* Glh, 3 0' *S6<t£SfiI£-fS 
C4#t*4. £fc6 5' 9 0* 30 

t?Zcti>-ci*Z. *5ttttT*»3%, BtttfeHAtt 

3 aj&j^^nsifctt^fcfliiai-rs^Ktj, straws 
stt3a©PMi36Ffli©«t»ffii;ii/rj;if>3&J. ftfc, 

C0022] ®«14 tt. HTfOftf J: 5 K, £»©» 

S^ESttlS^JS (t>fel9>SAFC(Anti Ferro magnet 
1c Coup1ing)8tii) 4*T 4«BRiT l/lf>. 
C©5814®4&4. *im±M4a (±mn) £. %Z® 40 
fflg&4b (TJBffll) £, Cft6©n{c*ttET$*IMU 
cit#r*. *l*»J:crtH2aMMI4a. 4btctt. 
WAtfCr, Pt. Ta, B. Ti, A?, Cu, A 
1. Au, W, Nb, Zr, V. Ni, FeteiOfMo 
©•)fcl«2lt*. CoKft]JtfcCo£&*Ji(,>*e£ 
±§3*W©#aJfeJM*«4L"Ctt. CoPt 
JR. CoCrPtJR. CoCrPtTaS, CoCrP 
tBJR. CoCrPtBTa£ CoCrPtTaCu 
JR. CoCrPtTaZr*. CoCrPtTaWS, 
CoCrPtCu,! CoCrPtZrJR, CoCrP 50 
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tBCuJR. CoCrPtBZrJR. CoNiTaS, 
CoNiTaCrS, CoCrT aXtt2©6&tt*WI 

*fc. Ag, Ti, Ru, C9©#tttt&IR. 
c©IHItt&li©fk^«. Etftft (S i o,. s i o. 

A 1,0,31) . g{t^5 (S i,N,. A IN, T i N, B 

m) . 7 srfbfk (caF»> . mtm <t i c«) & 

[0 02 3] m*$<fci>'l(r2Jiffil4a, 4b©/S§ 

«. 4*KiR3g3ti«c(r>w. ^s-r«pwaaatttt^©«« 
tittc<Dm<m{t&M*.t tt xmizfs < fc-eft 

C©fc«>, S5ttK4a©^§«l~4 0nm 
($?£L<«5-3 Onm) £**©*f#»C*9. IS 
14Jl4b©ilSttl~2 0nm (»*l/<»l~10n 
m) £«©#««?*$. ISl$£ttJg4 a©OTtf} 
14. 20 0 0 (Oe) JELL (#$U<«3 0 00 (O 

e) sm.) tr*©jwarrc**. c<mmtiifi±sm 

H*?frC* it. C <D®&m4 a ©&JS6 ffWIkWhS 

4 a ©£&#«. « 2 Ml 4 b ©#8&#<fc 0 fc** < 
t«rj-4©*«»*bl». C©»£. ®lfiStt)i4at4, 
S82«fflg4 b Ktt^mfr#**(.>±^8t±&*. 
C©B. ®fflI4£tt (ttSUBAMME) ©«8tfHi£* 
tt»©fiHBWjK*b < tt* J: 9(c-T*©3&«»* U». 
[0 024] mfc\fct>'S&2ilttli4 a, 4b*4, Wfl 

*|fll*«5c>«:jES«*4J:5K3tir*iO. cnKiot 

258ttJS4a. 4bi4. h c p$jg£WU 3i>oiE[6]ffl 

*s (i i o) isnri**. 

[0 02 5] 4>WJi4c&a4, Ru, Cr. I r, R 
h. Mo. Cu. Co. Re. V©5M>&< 4t> lffl 
ft±«»4r**W*ffll«>*©*»*l/l>. tt*>T4># 
K. Ru%ffll»*©*sSf*U(r>. *H®4c{CRu*^ 
(r>5tl^(C«. *HM4 c©/?3£0. 6~lnm(» 
*l/<{40. 7-0. 9nm) it §©##jI"Ca-&. 
C©Jf$*5j I i 2 |g|i^jg-c$ ) | > jg^ > */c«±fBSSS* 

2o©»ffiS4a. 4bm<DRmmn 

4. *M>njR4cie. Cr*fc»Cr^**ffll»*« 
^{Ctt. *©»Stt. 2~-3nm (0tb<it2. 2- 
2. 8nm) ir*©*^^**. C©^S*«±§B$5 

i8ttJi4 a . 4 bfig©^®^£7W-#£&oT& 

[0 02 6] ESiC^tcfcMC. 68H4I14 (Ulttttlt 

4a. *rae4c. m2«fflK4b) i4, attaints 
4d. 4e. 4 f *j. mmmmiicmtemgm 
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fc*&tftM*M&4d. 4e\ 4f©flMftKa3 (& 
MMgfcSfri"*. &KfttSAtt4d. 4e, 4 f «WT 
*»0 # fci&i*. 9 0' *SS£&-SJ:5icfco 
&RIMMtt4cU 4e, 4f©MI4fl£a3 
tt. 10-75* (»*t,<ttl5-75* . 36fc# 
£O<»20-75* . 36<Cff*l,< 1*2 5-5 5 

»r*ft»*Ktt % ®i£B4©*siiieffltt#iwtos^ 

a3*±emttteSIUK:KCTS©»JlU>. <9 10 
tfftftaSli. 10' 81b 3 0* 
C£#rSS. £fc6 5* fcS*. 9 0* *S5t&*ffi 
4r*C£fcT**. ftttM6Att4d. 4e, 4f 

©#l°l (WR^©***©*!*) «S««c?9o-C^Tfc 

C0 027] «§W5©tW£t/Ctt. fit*ftfcl©fc© 
*«Bt/CJ:<, Btft^ •;=»>. g<b 

iWt^3-'J , A9©*-)«»*fcttcn6 20 

©J»3«, 2-1 0nmin©iW*U>. 
[0 02 8 3 »tJI8«. /<-7**B#!;*-T** 

s. 

[0029] JJBflWSOWimgS^itftW^ fiBffll 4©iS 
#lSj©«r>H c c £^|«J©&fi8rt>H c r £©J:bH c 
c/Hcr#. 1 («F*L/<»1. 18Lb\ 36 
(C»$Kttl. 28Lh> iStiTH*. C©J*Hcc 

/h c r wimm^mv&z t . &«&&$&©$« 30 

SMWJIU OMB&tfHtt. -^X 
[0030] JJ8BB»«eiMK»«Mfir 

mm? 6. S4 ». **ro©ttftgaHro©t@ftit 
g©-^ife^&*7Kr«>©-e&s. c c^-r 
gg2 1 a, 1 ±(cEi$msn 2 *»jiw* 

v h 2 2^e>&U13nA:^^K[-?-<D^rin)«:«»S^(fili9: 40 

Z&ffifc 2 3 £ + >A 2 8 rtK**.-Cl> 
4. tt#2 ei**'*? «^ft>;<2 8^{C«A 
fS£Ai»IB&"t , &») > #*f30tt? + >^'2 8rt©*/< 
? *#*3€:? + >v<2 8 *^#W-r-5«tHiSK'C* 
*. 

[0 03 1 ] %*v*Vl/>fZ->fv h22«, 
*^*/l©^#ift*i>6&afc©r*'3 > RfflRlcBf£ 

2 2*&mSftfcJjfc|lte*©9t5. BW£-J-**rt« 
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R^©^m^jijap2 4*^)a$n-c^ 

i®K«2 3«. V>9*-#9 h2 2tC# 

l/lififlfK, h2 2lC*tt/C 

ffje©IIOB**»t>'CBW3*i"Cl>*. jlig«2 3«. * 
©HJS2 3 ilfiXXiZVsV*-?? h2 2©l&&2 

2. 5<<>9M6 3. 5mm) ©#SBGtHNEl*Ait>* 
«*K». WHR2 3©j»3»l. 5~5mm(#£l/ 
<«2-4mm) £**©**#* U>. it<Bc®2 3tC 

££«§1>*©jW*U». 

[0032] jfflm+miuzAonwtt. mmntc 
msm-tfiimmm 1 ©a® 1 a <ommmmm» 
m 1 b mmt momgm-vimmm 1 

A*f#ga#l 0-7 5* tftitfc^KRfer*©**? 
SIA». C©A*«*Ka£tt. JMMHM 1 (CfttlAit 
*«lofc«1-4ft**l,»5. J&l£«Mj!P2 4 ©1*5 

<bt>. WU*, ^S2. 5-f>=M6 3. 5mm)© 
1 RSJg^aiiP 2 4 © 

l*3&«2 OmmOT (W*b< «1 5mmJSTF, S6K 
»*Ktt7mm6 , T) itSOW* H». 

[0033] c©xj*?$£K2 i«ffii»rs^nKn 

2*»W«KB. ^fi8H4*^l*^ + >^2 8rt{C^ 
AO. SRfi2 3©^^9^ h2 2ffljCC 

©K. ^fiSttSfie l \-22> 
JBRS2 SJcWOSaWTKEBf*. 

[0034] r^^^i©^^* » ZtiXZM 

AJKB2 9*jll/'C^*>/<2 8|*iK*A-*"4££4 
(C. X^9»!;>jfjr-y9 h2 2«CJf&SU l J^)^^- 
*X^»*tttcj:0*aS**. C©FR. 

h 2 2<D*^frh**&fttcm.(Dim& 
T&ttflS^f2 5 > 2 5*>6»liJ5tifcjjMltt-W)^%. 
®H5«2 3 **SPfc|Si*>r> A:4>©JJ, fiSaglte^iifflP 2 
4^51510. -£ftW*f©4>©«3ll5®2 3{CiI6ft£. 

[0 03 5] 04^^0-0 5 (C^-T J: ^CC. JSBMtt-^a 
jSn2 4€riiiaUc^^Kt : ?-« > h 2 2©** 

SR«2 3**si*©fia®ii^ii3ap2 4%aiao 

fcfe©r*Sfc© (04£#JSD . ^M&^-«iii2 6© 
SSaffl 1 a^&Ri^ 7 «:, (SB9MHHHK 1 ©S 
*ffllCift^t©£tt« (054#M) . C©fc© ( jftOt 
a^-l*««l©JSI^r6)(C^-K^Bil aKtfttft. fiS 
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BttfrfB. fttb<KMtn&aifil 0-7 5* £ft£ 
Jr^tc, $tf»fflT$>*gliBl a©Bltt©K|6jg3il®^ 
•fiSE«J«l b£tt*rr£. £©A*f8gaB. 15-7 5 
' (#£U<B20~75' , S6«Cff*t/<tt2 5'>- 
5 5* ) iTSeDaJSfctcBjrc**. C©Att8Ka 
jWdElffl**!?* MTFJ&J13. 15514 

W>. £tctmnB.ate> 1 0* «±> 
3 0° *ffitts:mf?2>Ct1fiT*t>. ttc6 5' * 10 
HA. 75' trF£&4tt£-r*C£4>"Cfc*. 
[0 0 3 6] AIJftSa^iJBiSH^^^SCitCj: 
it, Ml <b) tCTjrt^K:, £fflllKII2tt. tttf 

e&*§nti2 immm ix.rn.imz btc**uT 
[0037] ieiniMi2 «:». KflMSfcttMua 

KB. X;-c?*Hg2 ltHtiTMaHHtinftr 
SiA«K2 9*aOT? + W5 2 8{C»Af 
SXn-^^ar, B»tfcBIf^H©4f 20 

>©®£#X*/8<,>SC<t#-CS.5 0 jg£#Xcb©K$ 
*fcttttXC!>dff*K. l-5 0vol^inct)(|S 

[0038] *fc*MI?tt. ffifiiSO&Jf 2 *#j«t,k 

-e**. KS^Wtfxit/TB. ffgt*. 7j<^ 30 
3ttfcK£g{b#x*ffl^*c 

[0039] m\wm® 2 wmz®%-&%t?z $. t^m 
^A-^g g2 1 rtK*ji>r»R i ±Kiaa«8 

nB2&gJiKLfc9L ?-*>/<2 8rt«C. &AiS8&29 
£fflOTB8g£W#X*fcBg^W#X££A1-£# 

#x4>©^SfcBgS^tr$B. 1 - 1 0 0 v o I % 

ttzct&vtz. mxtzmm* sjr©**, m 

PB5H2©BMb (Slit) m^ZmBTZCtttVit 

s. mitt, 1 o- 4 ~i o- 6 Pa©x£s«:2tu 10 
- j p &&L±<mmzK<Dwmmc mftwmm 2 * 

0. l-3 0#HUflWC4{cJ:~>"C, J3r£©BWbtflft* 
®^W#xgfcBg^W#x© 
ftWcioT. ${bteffl£fcB^&ffi££lft&fFC 

ff5t 5 (eft*. c©BMb«yi*fcBS{b 50 
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r, wfawmm 2 B4>ft < t mwttmm 

ftSfcttSHbiltiS. 

[0040] ftfciMti^*fc«g<b*affi**T5 KB, 
[004 1 ] #SBttTifijI 3 £ttSSISiit&#3S&# 

x%i>. tut>%, DM2«Mr««^£m 
sttTttwiiwcfttrsi*. c©». ammtii2 6 

©ttti»If'MD«K« 2 7 MSfafSS 1 ©g#|6jK:?& 

i*. j&>-5»« 1 m burnt* «fc 9{c««tt^©*iftit 
seers c 4k j: ot#KttT*Mi 3 ij^ja-r * ci*i 

[ 0 0 4 2 ] H 6 <fc tfH 7 tt. fcttSfcfgg&tfgtSR 

JH^rAtc4Ki^iSMHtt« feasants 4 tjwrr&xrt 

9*gH3 1 £>nf fc©*C*-S. COCTjkt^^yUm 
S3 IB. ««tt**ttiar**a«l"C**X^»iry 

Rr**aK«3 3 ££* + >^3 8|*3tC{I?t'C<,>S. 

Baa** +>*3 sMcmxr £ 

^f*ft>^3 8*»6a»tt-T4«Hi«IISr*i 0 
[0 04 3] X;<? fv H3 2B. JSttB 

4©$J&#$rt>6ft.2> «>©■?£> 9. R^CC^fiS^nT 
MSS3 3B, fv 

3 3 afcn9ttl7&tifctt8©aHH5*#3 3 b 4*ffi 

^.ri>s. sftssaoifi^cB^ n^©fiS®t4^a 

ifiP3 4*5^Sn-CC^„ 
[0044] SfS©**3 3 b B> -^ffiiJ^6«li{C 

* w r» * mm < * * j: 5 twt«i«tt t s 

tg*^3 3 bB, ti^l»-4SHIl3WiaaP3 4©**aiJ 
icSBgSn. Di*5K^ffe^iiJ*ijl3in3 4©F , gi^#Jfik; 

*#3 3 b tt. X» 3 3 a ©RJS#flfcffll»fcttIBr* 
«J3 3a«:@i£§nTte"3 s X^<»# y>j<*-**9 h 

3 2frh<D$m$LW>*>, mm&ws 3 b^m-n 
5. 

[0045] jS®«2)Ett3 3 b ©M»IA§E». SffflSn 
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\8*n.0~7 5' ttj.^'jK.Wt^T Z<Difimb\,\ 

[0 046] mm*®AMp}&<omR*ffiibztcito> 
mmm 3 b ttnimmm<%&i-rz<Dwm l 

ttg2. 5-f>? (6 3. 5mm) (Dffit 
fHSSl *fflH5»6Ktt. itjK«#ft3 3 b©JSSB 
0. 5~~ 2mm t-TZ><Difimb\<\ mm*&3 3 b 10 

a6£*JH.»S©jW*U>. Cft61®K©jIi8Hg#fc 
3 3 bB. jSaP3 4©«*WUC|HPl**»(,>'CK»6ti 

rt>*. 

[0 04 7] COX^?»MK3 l*fflt»T«MtJi4* 
X*D***»<3 8|*i<CftAU ®K«3 3<DX'*9 20 
i5Ef£. C©». ?w**DB. frfcftWUffiS 3 

db> 8R&3 3©s&3 3a, 

» h 3 2 KWt^BBWlCilt 2. 
[0 04 8] 7*=f>& £©*/<» *HJ**m 

Hm3Q* : &LX**y*3 8filcmAtZ6ii> 

D&fcH<* it*. 

» h 3 2 *> 6tt(B $ tifcSOMfrf© 5 % . 81HK*tt 3 30 
3tifc6©tt*|R£*tt3 3 b<D®MZMMbXffi&®. 

tmsb 3 ©a® 3 c «:#» u *tUsW©#fl«:ttiH s 

ftfc&©«jgg5te#ft3 3 btcSfcia*. 
[0 04 9] @7#ffr#4 2B, RSMT-tffuB 3 c (C 

(fiHBt^HW^) 3 5K***aa#ffi4 i 
jis«t3 3 *aaofcj5BRB£f». &i85&##3 3b© 

WtlfcaSit/fcfcO'CfcSfcJt). *©|jyt3 6tt. s$ 
2^©««tfrf *at3 6©&§Si|&3 7 «, 1 

*A*ais* tfm&mm 1 (c^bseocfli 1 c 

S&i^3 7©£E£) B. 10-7 5" 4TS©*9f* 
U>. C©A*tftflWtt. 15~7 5" (ff*L<B2 
0~75* , 36fc»*t,<tt25~55* ) 474© 

A»»fti3*JJBTO*»*SlfflfcB£r4©tt|li, 50 
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[0 05 0] KCMI4«XW > r«|R(CB t >li8i«3 3 $ 

[0 05 1 ] X»<?*«3i*fflHT»HtJi4*»JS 
TSCAKJc-oT. H3fc5*7J:9K. B&JH4K. ft 

i^iitft*j±iad5J»a^Ait*ffiiK/dtfi i/ . rjs#i*i 

m^KMsmmmtz t©4 &*. 

[0052] Bmsmmzomrvmtzmmr 

ft&Jf 3B, flto^BEfatt**TSt>©4tt4. 
ttTttlB 3 tt. be c«li«0. J^oieifijlj (#flg& 
T16B3 fcfctt*3tEW&«SSI3rSj®) #(200)4 
* 4 . *SBMtTttH 3 ifitktittttaStifa&itt Z> h © 
Afc**S*. -E-©±tC0fig$tl41ittB4©fe B B B iB|fi]tt 

?affii4©^ifc<ko'02jattii4a. 4 

bB> hcptitjifcWU *-3ElWB («ttJ14{C*>B 
*3^ttttM3ffllB) ** < 1 1 0) 4&S. 
[0 05 3] Sfcft9JB5B. ^XvCVDS, XA 

OKI*. rt-yfrtvtfvx-f-Ji&oy ?%ffl8.#m 

[0054] *mmt80>m%g&ffl&mt> mm 4 

©"?. 4 Kfc 4Jl^|Sl©ES^l^tt«rlS«&5 c 

A^ns^fe^ <ku) ^m^sc 

[005 5] $tc. m&M4:iCtol>Tmfa<Dm£&1; 
<U W4Htt»©^W«Bi&|fiI±S-S5C436srt-5. ft 

»4lti**fiI±3-&*Ci#'C**. C©fc«) t SNR 
tt i£<D J A X#14©[fij±*s sim tut, 
[0 05 6] 3 6KB, flRttl4#. ^l*J<kO'®2» 
ttJ^4a. 4b^WU« Cti6©IB{CS»«ttlS^*J» 
BRStifc«Hi**r4©r, Kttll4a, 4bK©Jg?fi 
SBtttS^KJ:*). JW>»±, Wb©/jNS^tt«8*Jf#6ti 

4tt<. 8MHt*©tt»*-^{c**<T*C4#T 

[0 05 7] -figiC. 2o©HttJira©S3Sm^© 

«fflSlH©S5Sffltttt^5taB, 4>WJi©JI3^0. 8 
nmf^-C&SA^lcSAfil^iO^ *HM©J¥3^. 
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?*. c©&». Mmtcmmmzsmm (afc® 

«fM4©B^5ra*fir±Stt*C&#rc* 

■tut. Tzx?*mT.<ommm{h<it& v )$fflm4 c<om 
[ o o 5 8 ] */c> *mmmm®®%,&mmm*> fm 

1 1 #8ttTflUf 3 4©|BUC. EMUM 2 
C©EAllSII2tf. &ttftti»tt2a#¥8 

*6ti^fc*, SfiMSMIS (Ku) £«f&Sc 

4#T?**et*&. ^6*»tt©rsj±£ssc4ai 20 
c 0 0 5 9 ] efflim 2<?>&iEmffttfti**>« 

C4#r**C4*>6> $#©a®¥*3ffli*Ra£/jN<* 
< U fcftfcj^-f F'W h#tt*f# £C 

[0060] tiamtrw 3 notsjitt««nKb 

U TliJ13©i^TT)&B^S^Ji4ft©ie£&* 

[006 1 ] ieifiJlHSB 2 *. F d 3 m«Jfi**r«* 
3, mUI4K4^««MIEAtt«M±3«. »ffiS4 

[0062] $tc±mmmi&<D®mmi*> mm 4 

1414 1 &C*ft«iIfcE4 2 ^©$M£*tt;i3 6 ©&i* 

s 3 7 ^fiB»at« 1 m l® < «fc 5 Kj&Rtt?c>#A 

£i&5Ef£. c©fc». att^fltt#Rjg#|6j«:ft(,> 40 
£©WM*tt*rtLhiS"l**4 4*K:. WMtifVA F'> 

[0063] £tc±mmwM<»®&im\z, 2 

S® 1 ©fEH 1 a CCtt*3 C 4tCJ:0 RfflMM 2 
*»SW*«c*fc»)» fi^?©«tit2 6©#IB1£atti( 
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I*. *>o#«tt«R l K#Lttl>TAIff4 J:9 «:«« 
tt : f<W?W*«3&r*ci«:«fcoT. 8ttJI4(ttw« 

[0 064] *fcf-*^f--rlHI*tf5C4«f<8Mt» 
4©«9W*ft*|Sl±3-tt5C4*^*4yfc». 

* + jjnxcaffiiaeiKj: 0 j&tt©f?ffiffls < * & 

ctKAoty?^ F'W H*tt*JfiTT4©*Ki^c 

s. 

[0 06 5] *fci5|6jfig$£Jf 2 ©XB£BIMtft!3ISft:tt 

(2 00) it. W£JI4©roMI#tt*3&tc;ftitK 
i8&fBlft$#©^e>tWtt, y-fXH 
tttt e«|ti±3*« C 4**r * So 

[0066] iiUJatWDSarctt. leifijpg® 2 

"C. B4ini2t8IR:jMtr«Cim«. 

[0067] t%flKt«*ft:»afk«i«. hr*& 

"T4*ttKJ:»)(f5Ci«:J:or. iH|6jsiaig»2©^Ji& 
4 . gtf b£ * 1 OOMTff 5 C tftV 

[0068] ifc^ft&ffijfcfcam&g*. leffijisis 

1 2 ©^ffi*il«$W>yx i/cttg^#W**^«:SM s 

fcji^sigM (?NKtt«g 1 ±4cibi6js3S£jb 2 ««a 0 

<. 5lt^tC©^^'s»5rgB2 1 rt{C*Jl»riB|fiJig|S 
■ 2*ffl©BWb*tet*mt«Hl*fT9Ci*J'C*4. f£ 
or, HfiXS«flMKbt/. f^ftoSJHb^JcVWUA 

[0 06 9] XAy^(Bai3 UJ, Z,*ivjfi)y!f#- 

y-y b 3 2 i. ftwshjidaaitt^^iSfesaiR 

«*#3 3 b{c»^*ifi] (Ri§l*isj«:^u/c^rfij> 
tstto2ntti><D<Dfrtfimmffi&&3 3 b©^ra*jKfir 

«tt-f©AW*Wl*» E5|{CS©-5Ci^rt5o C© 
/c*. 89ittB4©!!SSiBi4Jtt«:|fi]±Stt v »ttlS4«:te 

[0070] t1t±t&Z* v *mt2 1 «. JdCMtt^ © 
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[0071] ^ssmmmB-cit. tmwm^m a#* 

&#fifc^fci|iSil1tg©iBflSS!$ilI 2 £Wf £J8mfa 
•C*-or^J:^ 0 gfc#®lTFttsJ13{col,>-ck. 10 

4 a. 4JR8J&4C. m2$mm4b<Dt*-XtCto\,>X> 

mmmfkm<i> 4e, 4f#^uwiifiSiofc 
*^»cn«:i®er. snn&ffl^a. $raflg4 

c. £2l8fflg4b©5M>ft<£*>l0T. ftt^fe 

^T©58&M ( CCDM-CB^ 1 figfflg4 a fc <fctf £2 H 
ffl£4b) £. &ikii!LlJW.®WdimttZ<D&mL 20 

[0072] gfcfclSljliTte. EftilSiSJl£7*JU7 t 
**8£©N i P£# (7*^7 7 XN i P££) *>6ft 
**>©£*£?: tfc-C*S„ I2|6jH3&Jf£7*;U7rX 
N i P^^^^SiOiUcfia^lB^ftiU-C^ 
01 (a) ttrjVr«3i©k©*{aj;5VC*.2>. C©0*;f!l 
ffl t,T$f&ljl3©SB^™£#©m 2 ©5UI^JiI£i8Bgf 

i P^fre>ft&fc©£S*iTi,>S£-elfn©llf&i*a§ 
©&©£gft*. i2lSliSIIUg2©N i£W$tt. 50~ 30 
9 0 a t%<h-f S©#Jff*U>. rt;l/7r^NiP^ 
£fr6ft£iaa]iBiai2«. iiemfr&tli^fctT 
fl^TSC "fftb^. 7**7 rXNi P 

££j!»6ftS;^f*£ V \-2 2t®&M2 

3*WT-5^9^g2 lfcfflU. X;<^'J>W 

— Vv h 2 2^6©fiRjge^, #s b< u^mnma 

#10-7 5' £ft£<fc5«:M4«&l©Slffil ate 

[0073] mfomm2ZBj&rz>icf&Lxte, ±$ 
<D-nmcm->x. ^g^i§^£^ifXA 40 

*?cBB2lSHHSJi2affi^i^$W^S/c 

cciS7?l$J©«Sa^Hc r £©JtHcc/Hc r#i. 
l<fc«3*S<ft* (*?$L<i;J:l. lfelt. Se>K:$?£ 
b<«l. 2«_t) . 

[0074] c©?s^fa^i«*-c». ±ib^ i (ommm 
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H4©«s&iBr6jtt£iBLk;*-i* Mimfflkzm&zct 

^ttft£^^#tt£fi±3tt*t $/c 

[ o o 7 5 ] a 8 «. *§m<DffiM&$m#<Dm3 ©n 
mmm^mh<ox. cc ^-rm^smmw^ m®. 
miAifi, mimmi4sL (m±mm) . 3H2S8ftjgi 

14 b. S&3?&ffllll 4c (STIM) £«U SfUfc 
<fcO*HI2S8ttJ114a. 1 4 bWK01 ©Traill 4 d 
MWMhh, m 2fc<fctfSjl3fiB&lIl 4b. HcBK 
S&2 ©cp«)g 1 4 e ifiWltt htlX\,>Z*xm 1 KS** h 
©£Jt&£. !&lftl>Ufll3©iafflSl 4 a. 14b. 
1 4 cfctt, ±»©l8ffi&4a. 4 b ©#&<!: UTfl)^ 

utemwmm^ s c ± t s. at 1 -mm 1 4 a 

©£58#Hc ltt. 2000 (Oe) felt (*?*U<« 
3000 (Oe)W±) i-rS©*iST®T?*-5, GMt) 
H c 1 *i±f Bi5H*«-C* £ <k . C ©&&]§ 1 4 a ©$ 
86 < ft 0 . r»ttl6]±^**s<ST 

•TS. mttttMl 4a©ffiiS*Hc l» 4 *2*J:tf 
^3?ittJil4b. 14c©«?8^Hc2. Hc3«fc0 

1 4 a»«iS**i«fc^t^i«i4JSi*^. 

[0 07 6]J»lttl>l/»3«Htm4a. 14b. 1 

9. ;M?^fttfC©JI©&{t#ft*£ft9y-YXifflD 
*S<*J-eia*J*5. C©fcA. ^lSSEttJll 4a©Jf 
3»l~40nm ($?£l/<»5~3 Onm) fT-S© 
»2*J:c«l3«lHll4b. 14c© 
£Sttl~2 0nm (»*L<»1~1 Onm) tT* 
©*i5f3|-C$)§. ^lte«fcO'^2it>(ajil 4d. 14 e 

[0077] 141*. All ©H*6^^©5^ia^ 

^tcffl&ifitZ. C<Dmm 1 4 «. attM 14a. 
14b. 1 4 c. cpIfJIl 4d. 1 4 e©1-^"CK*5^ 

6© 5 ^'>ft <Hlot, ttttSoSa^^OfcflJ 
3B*«mr*C4feT**. ^T©«ffii (IB 

t4114a. 14b. 14c) *. ttMfcPffiHl/ft:* 

[007 8] *^JS^fil©?SmiB^*-e». Sfe^Ji 

jww^iaaiuaw. «piami4d*^ 
un?$^Tim2att)i 1 4 b ommm&mftifi> 

C©fflEttfll©mtl<fc9t>^#(r>Ct*S0*l/K W 
T. C©ci*H8fc#JHl/CBMM-*. H9tt. *^ 

«i»iii©»«iBi»Jift©jaffiii«*^-rfe©-c*5. c 
omfammmitx^ &±.mm<Dmtm m 1 ssttm 1 
4a) mvn<, mom^m (®2*jj:o j m3JSttJi 
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14 b. 14c) ici3^Xi>®MK.MitMmifim%Ztt 

*£ft£, Tftfc%. 09 (a) {c^T«fc^(c. fl-SPB&if 
H*»J>S**iiSrJ8*>*lil!ll«W«, Sg2fiBttfl§l 4 

T*-ssiniiS{cS)Sfc©) i. m3®tmi4c<DM 
ivmsm 3t. mi mm i a a©»r bssasR 1 £ 

* « mm&mfin htn>. a{tsiggi5R2. R3. 

[0079] C©flSaw»ttfl«*l>Ttt. flfiNBHH 

m>. $ragEfks^R2{cfc^r^2fiatt)gi4bo 

m#fi#£«SU tS«A2(C*5^*^2»ffia 1 4 b 

<m\tfifaifi%im £ ft*. § 6 (c^-«niitH««bi>3 

#££. mK^R3fcM>*CJII3ttttIltl4c©tt 20 
fWTA#KIEU «R«A3«C*W403fiaftJSl4 c© 
«Wb:£fiBJl:£fl£ft.&. ■SbMfflmHZW>2H 

* £ . WkSKttR 1 tc*nr» 1 SBttJg 1 4 a ©»{t 

tffiaTO untfisj £ ft o . fw a 4«cs^ -extern 
^[6j<tft5„ cc-c. wm\ A±»<ommsnc\t, 
fk*>mBjjifi**^m immi 4 a ammm c nc 

< ft*. ftfcfiBHbSfgaUR 1 ffifi©SSft«© 

mm<m®m#v~#ttzwmBMH&m*)H c 

i£TS. 8MbKfKS5R2tfifi©liIjEliSl (W*-* 
—7") MR 2 ©f|BHI©ft*NI# f- * £ ft *Jf 30 
£Hc2A. Hc2B£U C*l6>Hc2A. Hc2B©¥$ffi 
*£&®14*§£8B^Hbias2£-f.5. £fcHc2A£Hbia 

ctc^-r?a^B^}«^'c». a9 (b) k^-t^mc 

812 GBttH 1 4 b ©8ft£OE8|SR 2 CCfctt SH&ftfl 
(v-C^-^-T-) MR2©*&R:ffii!iT*rt*WIH 
r * SK&i&tt*S£i&WH D1as2«. m 2 i&ffig©£« 
#Hc2j:9*)*t<,> 0 t©fctf>. KU^a5«i»H*ft] 

wwmHZ-euuLtzt, mzwmi 4b-cB. 40 

±T&cB$JgT€>SB14JI 14a. 14c £©KM4$S£ 

C©fc«>. ^fi^^ccj: 9*g^tB*J-tf nr* 
S^{CteWSS*(C*J^T, H.?W±. 8B1&I14© 
5Wt*. G8ffigl4 a. 14b. 1 4 c ©-^ftfiSKbrfP 

**T?SS. 1 A±W<Dmt%. 

»±fr* < U S-i ZWk*ftMm%it 3*5 C £ ft 
<. ^B6SWtt(fi]±^m i &5t^{C^SC£*i-C&5. 
CftiCfcfU K®®te&£ai1lHbias2#&i8#Hc2J: 50 



^2002-26020 8 
26 

£ft0. i«l^4«o£0fc»^P*>*2SBW»l4 
b©8Wb*l«Q*«fi)K«r. S4B#{c*j^t. fiStt@l4 
£#©8&{b#i#»f * C £ Kft 9 . Xflttt^JBJB 

©»*ws<ft4c£a»6. «aa&«nwtt*iS«)S«i* 
[oo8o] *mmi&BmMBiaifflv\t. mm 1 

4*1. Hlftl^*3©Jiffl«l 4a. 14b. 14c 
£. C*i6©WKKW6tifcfltl*»«tW|I2©*nBg|l 
4d. 14e£4^*©r. 8BMM«fcW2r*4»l 

©&jrott©tt£UB&Jift o i ) (ctb-<. i&tt® 1 4 

^©®tte^©H$fl^£&Ti*tt S C £ ft < . ttte 
HI 4a©»S*/M<«B&C»*. C©fc&, $86 

rwtt£ft±si*. *-3W4«i4ai'i©»fb5rrti©a 
lB*rt±S"tt* c s, ftfct ©^is^.«©?8M 
zmmftmzz -omtz emm 1 4 b £*hk 1 4 d 

*>6fti^l©S)l«ii£. fiS14)gl 4c£*|«Jgl 4 
e*6ft€»m2©S»«HS4«-r-S) ifi, *^{c*j^ 
r. J»tt)S£. eft<cMgr*4>miI£ft>6 

C©»^(c«. WUI©ttl£tt7©iaHHI«3 6(c^ 
#<-C*S/cSt>. l^©6»tfWtt4|fiJ±$-ttl > C£*i-Ct 

[ 0 0 8 1 ] ■ 1 0 B. *»W©?»StlB»Ji*©®4 © 

im&rm 3 £»i*b 1 4 £©ra«:. ^«tt*ia» 1 
5tnmfbtix^i>. mmfismi skb. h c p« 
a*«r**s*iasw*ffli»*©#»*i/ir>. ^satt* 

IBDS15tC». CoC r &©#$?£ U>. 
SfcCoCriCPt. Ta, ZrNb. Cu. Re. N 
i. Mn. Ge. Si. O. N. *$£VB<D5 % 1 mi 

15©* SB. «tt«14fc*tf*artBfrf©fi*ffc* 
K<-ytfc. 2 0nmOT (»J l< (J 1 0 n m«T) £ 
tZ<DW* *l|ft^J»©8B«|B»««rCB, * 
«tt*IBJI15J6aft»*C£R:«fcr»T. i8ffifl4©l3 

[00 8 23 *18att*IBIJ115B. 01~S3«:^-fl3 
Ifi)i)ISB2. *»ftT*ili3, fiBEtt»4£ra«lK. tt^ 

SB. iS|fiIIKSJ12. #BHanFJW3. ®14B4©tt« 

wsiitt£R«£r*c£*fc**. ^sasft^* 
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C CtUCfc-jT. ttttfll4©tt£l5l#tt 

[ 0 0 8 3 ] H 1 1 B. *!6W©««ga»j!l(*©j(l5 © 

enmbh tmmTmmz £©hk. m2rm i 

ewt^nti^. C©2l2TlfiBl 6tCB. Crg 
7cBCr££*fflt,>*t:<t#-C*S 0 C©B*UEfNitt 
"CB, #sateTttJJg 3 fcJ:UT&ttJI 1 4 (cfcttftSJUB io 

[0 0 84] f&2Ti*6Jll 6B. B31-Ha3KmfKl« 

m»2. mmrvms, wmAtmm, mm 

B. iE[SjP3SJg2. AttttTIMS. fiBttJS4©£«$& 

H 1 6 *0|£TSCCB. EfflHSII 2 . KMTilUi 20 
3. »!SJB4*JBa"S-*3ErttiB«0*ffi*aWf*C 
£#-CSS„ CtlfCCT, ttttJIl 4©«&mH;6tt£ 
3 *W6ff»tt*l*LL3tt* 
[ 0 0 8 5 ] H 1 2 «. *?^©tt£tEf»ftKft©$6 © 

1 1 wfamm 2 4©bk:. iHfS]ffifi]iJi i 

7#K»6tirt>&. Efittfiidil 7B. iB|6jP9S£H 

Cr, Mo, Nb. V. Re. Zr. W. Ti©5£l 30 

r^MStC. CrMoS, CrTi*, CrVS, CrW 
*fc £©£**» C r ©««*»»»?**. £fcB2# 

a*yta:7*A7 y x«a*wr 4tm*jii»* c £ 

-CSS. B2«3t**r**miOT», NiAlJR 
(Ni 50A1&£) . CoA 1% (Co 5 OA 10: 
£*) . F e A 1 X (F e 5 0 A 1 ) 

B. CuZrS, TiCuX. NbNiX. N i PJRtt 
£*©£&£JBt>*C EfiffiSJJbJl 1 7©t* 40 

**©»*U»JWffll£l/ , Ctt. NiAl. F e A 1 . C 
oAK CoZr, CoCrZr. fcJctfC oC r C© 

5 fctrrftfrtsaatrafc©**** ac t#r* 
5» mfaWfaimi 7©»s». 2oonmOT. w*. 

«5~2 0 Onmt-f £©#$?* U>. C©/P3#2 0 
0 nm£j6I2.S£Bi14Ji 1 4©««S^14*iS«>4»* 

[0086] xmwttmsiMSBmMvtt, Kfittfi 

JJ11 7*RW*C£tCj:o-C. IBrSJi8MJI2©»X 
ft*©EM&!>gLft*l&tf. 2l«TiW3*J:aWtt 50 
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1 1 4©»fiEfitt*fiLk£-li. Mm 1 4©GB^H# 

*3 6tC*st>4C *ftjmttSfii*6E 

i^iosi 2 #»jsrr*©*i»<? c £#-ct * 0 

[0 0 8 7] *fc. WF&mmtZxkS 
•c. EttMSfftMNRttftC H13«. 

*x«©ttMeflWf4c©» 7 ©wwB»**r t ©t. 

tCK^r8B«tfa®&f*B. El«fflHW2«:ft*.T. 9 
ifc<fctf|jl2©E|6JiiSai2c. 2dJWW*«ra>* 
jSTH 8 KnVrttfttEINftt& Wt *. ElfiJidlMia 2 
c. 2dKffll»ft*Wt»{:til&©WStt. HlKiWtt 
»i3li$lfc©EfliSliSB2 £|5I1i<br5C£*J-CSS. 
tt*BWllBBi©«[tt3aJ:fr«C4*-C*4. 

[0088] ttcxmomnnmsmvit. nmcm 
4«. *?kw<mmmm<o&&®$mm&*7ic§r*> 
commmm&vtz. ttttni 4©£AEfitt&RLh 

Stt. ^H14«:*i»Sja^©aB«W*tt*i»ac>. 
J»»68fWtt©flJ±*ia*C£#?S*. £ fcfcl&fPiT' 

b. B8ttif£. *-tm*>i5a**witJitr*c£*> 

C©J§£. &feMKK±EttttK4a. 4b(C 
[ 0 0 8 9 ] B 1 5 B, ±flB^I2»J«&*flH>fcfi&« 

J«i*7€:i]Klglft3-a-i««w|lffiiS158£, ttM2A«ft: 
7 {CtSfg^ie^ffifeTSi^^ » H 9 t . ^9 FR»as 
1 0£. IB^«4€#teSXl 1 £*«AT(,>*. elk 
IS£<i#A!i3Xl IB. XiJ$ titcf— nimmhm 
^ft#*tS^ ? K 9 (CjS o/c 0 . fi&^ » F 9 *»6© 

[0090] C©9BAEAff£a»(cft-3r«. fi^fa 
«ttt©Wl±*H*>. ««6«f3!!i»«:iBHr 

[ 0 0 9 1 ] m 1 6 B, *^©lS»fB^JSft©S^ 

a©ffi©fi!fe0»*3vr *>©•*?, ccfcstxA v 
g5 ib. Raiitt^ttaarc**^^*';^^*- 

y» h 5 2«(CM3n. M(E«5 3*s. WK©^ 
fIMS5 3 a £. ^KfiKfi5 3 a©KPS|5rt«:ES 
3#ifcR«t«©rt«ia«S5 3 b t*6«J«StiTl»* 

[0092] iIS5S5 3 B. rtMilSRfi5 3 b©^*5 
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mimtfo 5 3a ODrtSi *) fc/M < &3 <fc 5 <C$&£ 
ft. 9HMHHK5 3 a©«i«iW5 3 b©*f 
"JMIi©IHCc, tfm?#Mr«MMH4lil*!> * 
h5 4jWftfci*ftTI,>*. jMffiSK&SSaaftgtrt 
fflttfl£S5 3b©ft&« < Mi3ftfcJfflltt?##tttt 

i f&mt&iwm&BR i k»l 

~7 5* £&iJ:5K:) KftStiTH*. 

CO 0 9 3] COX'<9»fltt5 l*fflfr>-CEAIIKII 
2&n&r*l>fC{t. W^'J^-y?h52j!P 10 
fc&mSftTlfcli&i 1 )!®* »; 9 h 5 4«j|j|(,fcftn 

ttl0~7 5* £%*£9iC?H»tt&KlO&ieiafC 

tt2 a«*r*B4inil2*$JA-r*C 

£fc, c©*;-?9*gS5 i*jh,»t, ¥Wtttcm> 

mwm&m & mtsmmrnm 3 mm * 

[0 0 9 4] SEfcWJm*. ERmi*$Ji&-*-*# 

cK|[/t, Ji#fa©«tiHc c£ffi^©£i&#H 
c r £<DJ£H cc/Hcr fcffl^fc* 1 . $2&HJ3ttcnK: 
Rfe-T. $tt)l£«J&T£^14M©{l5&ft ({**.«» 
2&1*«1 4b©Sfi8tt;Hc2) KWDT, JS*l6J©« 
^£«#fl©fi!^£©Jfc*»^Jra©»*i 

[0095] 30 
(HRfl 1 ) DC7^ h a>x^9 (7*;i^ 

tt$S3o 1 o) *m\,>itz*9 fimcx-j-c* mm& 

fcir^hVrXUvX. fi&6 5mm, J»30. 6 3 
5mm) ±(C, 50Ni50Al <50at%Ni-5 
0at%A 1) *»6fc*ErtttfoJJi. 9 4Cr6Mo 

(94at%Cr-6at%Mo) *»6tt*SWWITtt 
J3 (/fSl Onm) , 60Co40Cr (6 0a t%C 
o-40at«Cr) *6tt4*«tt+«« (»S2n 40 
m) , 64Co22Cr 1 0Pt4B (64at%Co 
-22at%Cr-10at%Pt-4at%B)2»& 
UiW&m (»S 18nm), #-*>*pP>&&£0BB 

(HiS6nm) fc^JSLfc. &t,vC, vb'^^fc 
J: «) y )it n x - f- ;u*>6 * *MM«ftjA Ufc. 
J$R©Hifct& x^», £Hg©^ + >^*W£g£Si|jtg 
2xiO-Pai«c**-CWEl/fc. $/c«l«l 
«2 0 0'CKMl/fc. X/b *#X£U-C«7;l^> 
£/Bt>fc. 

[0096] (KKM2) tt&ff*. 64Co22Cr 50 
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10Pt4B*»6fc*»l»H-* (I318nm) i. 
84Co 1 2Cr4Tart>6fcSI|24Bcfctffil3fiBfflI 

0¥S2. 5nm) Cti6«ttBHBKK»6*ifcR 
u3&»6tt&*l*»«fct«S2t>iaiR (*30. 8nm) 4 

[0 09 7 ] (KKM3) NiAlfrfettSEAttrtLk 
■4K»r. #»H4^&II^TJW£©lil«:Cr*> 
&&*W2TJM 053 1 Onm) ZmxVffimM 

#*im i it. zvmmmz&mi lmttc. 

[0098 ] <WWI4> 7 0Cr3 0Nb*6&SE 
MUSH (JIS 2 0 n m) *$ttUTlBMBiNftfteft 

1 fi51K&*-©tt>S2 6 (E>MSttSK 1 ^©S«J 
1^«lK:*f-fSA*fae#l 0-7 5° 

fcottt, X'1?*#X£I/C. 25vol%©S3t£ 

[0099] (ttKW5-7) a 1 1 Kmtmsmm 

jr«B (7*;^<tt«3 0 10) *ffll»fcX^9 jtffitc 

.fc-at. im&mm (r^^yx^x, B&6 5 

mm, /ISO. 635mm) ±{C S 70Cr30Nb#> 
6&5EfoWSW2 (/IS 2 Onm) , Cr*6WI 
2T«U11 6 <*8 1 Onm) , 9 4Cr 8Mo*>6<t 
4*aBttTiM3 013 1 Oni), 60Co40Cr 
*6ftS*«tt*nBJil 5 (I3 2nm) . tt&JI 1 
4, #->K>*6a4ffWl5 (f$6nm)%m 
fc. *lr»r, 5* -f 9tr>^ffi(cj:i)^-7;l/*ox-f- 
btPhKZffititmGZBl&btt. fig14J814«, «i«c 
^1/W3tttllll4a, 14b> 14c 
ni8nm. 2. 5ni, 2. 5nm)i> cn^JStt 
m(CKtt6tifeMli»J:UW2iflllltl4d. 14e 
(JfSO. 8nm) i*#t*«JSi bfc. mifiSttJi 
14a(C«6 4Co2 2Cr 10Pt4B*fflC». ^2 
*J<fcD^3SBffiSl 4b> 1 4 c«Ctt84Co 1 2C r 
4Ta*fflC>. >mill4d. 14eK«Ru4fl,» 

2 7*^ S«*5BB4StRl©S^{C^». 3&»o*«ft 
8K 1 K#T*A»fctt*n 0-75* itt*J:^«:j« 
^^©^ffiJ^SSEUfc. *fciBfS]plSJi2©ff^{c$) 
fcotB, ^»*^X4t/t ( 25vol%©^ 

KS&flUKtgDfc. 

[0 10 0] (HRM8) SBH4S4?:. *1 *j«fc^2 
^ttM4a. 4b (I3l««ni8nm, 2. 5n 
m) 4, cn6©IBK^aFr&i|>nMl4c (J¥S0. 8 
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nmftzmtzmi&tL xmrnmrn^im bit. 

mi?tBttli4a«:»6 4Co2 2Cr 1 0Pt4B£E 
V. S&2®fflg4bK:tt84Co 1 2Cr 4Ta£/!I 

P55-7fCi£t;;te. 

[oion (tWMg^i 3) si otcqi-raaae* 
»<**&©* 9 Ki/TfHR bit. mxmm 1 (*§int 

#7*. i£&6 5nim. J?30. 63 5mm) ±K. 7 

OCr 30Nb*>6ft.5i2|S]ill8&J12 0132 On 

m) , 8 5Cr 15Mo^6&S#ffittTttlJB3 Of 3 10 

1 0 n m) . 60CO40C r *>6&*#»ttip|iBJI 1 

5 (fS2nm) . tttt«14. ti-tf 

®5 093 6 nm) , jBflWSefcJ&Jj&Lfc. iBftSISUf 

*<D®m 2 6 ©#»&&« i ~.<omem2 1 

10-75* i fc S <fc 5 iCJ^$4^©£fi£ 

iS5£Ufc 0 £ fcErajP&Jl 2 *fc -,tii, a>< 

2 5 v o 1 %<Dmt;*T)l> rfXCWJD 
*©ft©aWtt*KK«5~7«c 20 

[0102) lOWf 1-13 ©tt«EIH^©1Mttftttt 

tt*. ftraa&twttfflSM (vsm) *««,»TjW5e 
tfc. m&m±#<D%m<DWs&)}i c c £¥g#isj© 

WHc rOJt (He c/Hc r) *aN£tstt*UI# 
tt©ff§£tLfc. Sfc. i*f^9~l slcooTtt. IS 

fift^{^u> cn%fflir>Tm2«ffigii 4bwm 

m c 2fc<fctf^«t£*££»fWbias2£$ft;fc. *fc 
mBfttttt*. Guz i kttSfy-F54 hr^-f 
ifRWA 1 6 3 2. FS 1 7 0 1M 30 

Kg*?8&*8tii (GMR) 3&-ZHTZ®.£mMmm, 

F*fflif». ta^fr^iaiB^sese o o k f c 

Ttt. *fcf>X*>FS 1 7 0 IMP 7 0-CK 

*fc»TBB»*K3 0 0 k F C I T0!>W^?l^*SiJ5£L 

m^Mmmw(omn.rmm tmmvsssBwttiaui 

H4tC7jVf. 40 

[oio3] (tmm *) mmwL i±tc* m a 

l*>6<C4KWfSWl±JIl 7, 9 4Cr6Mo*6tt& 
IftBttTttUf 3 . 6 0 C o 4 0 C Tfrtt&ffiN&Pn 

mi 5. mm 4. »~]K>»6«t«fiH5. wt 
m e sjemk m$m$m#zfm b fc. %<mvm- 

[0 10 4) (HRffl 5) N i Pfr&fcSEflttfoJ; 

ft l 7 CRtf, c©iaiSjt4ifij±Ji i 7 ffiBtcJKimicffi 
Sf-zzr+ljaxiMb, *©±(CC r*6&&ft2T 
ifi® 1 6 v 6 0Co4 0Cr*>6&S#fiB&tpfSgiIl 50 
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5. 8K114, *-#>*>e>&.&fi*815. ?Wtft6 

[0105] (mrmi e) 01 2KmmssMBem» 

VrnXStCb-CftSlbtL. #flMfiHRl±KC o 3 0 
CrlOZr a>6&*EGlttl6j.kJI 1 7 *Ktt. «e©± 
KC r 2 5V#>€»tt*EAlllftJ|2. Cr*»6***2 
Tfi&JI16. 9 4Cr6Mo*>6tt*#»ttTJMI3. 
B0Co4 0Crfr6&*#«ttitt«ftl 5. iittffl 1 
4. 6ft SftSft 5, MtJ|6*ftiAt/CIB 

B. */< » *gg2 1 fiSMi^©«lii2 60# 

1 ^©SSJilg 2 7 1 ©&# 

A(Ci9<,>. *>o|fi«tt»R 1 (cftf* AftaStf 1 0 - 
7 5° i^SJ:5K:fiiEM8i^<D^ifij?r^L//c 0 £fciE 

2 5 v o 1 %<DW£ZTK3yt l cm}jaUcU&tiZ : $:m 
^©ffi©^ttli^Ml 4(c*i;/co 

[0106] (MMI17) SSlit/CTJUS^A 
££»«S?IJK:N i P* »+ft*JBfiRl,fcfc© (N i P 
7/1* 3«> tfflV>. C©SSl±{CCr*>6&.SSfl2 
Tttftl6» 9 4Cr 6Mo*6&«MttttTiM3> 
6 0 C o 4 0 C r*6tt&#ett<f>IUI 1 5 . SSittJi 1 

4. A-^ettiMis, mmetmi&bxm 
tstsmmwrnbit. zommfcitmkwi *m 

[0 10 7] (MMfli 8) »«iaiB«:JS*iSi(c?S^ 
f-*^^t3SDI**rciJliW-ttl«fl|l 7iPfi|K:L/ 

xmswHimwmuiL. 

[0 108] (HKM1 9) «E14l/T7^3->>A 

[0 10 9] (S«R^2 0) Kit, 6 4Co22C 
r 1 0 P t 4 B*6tt*t© (J13 1 8 n m) i**C 

[0110] mm 14-20 ©«Ml2lS^ft©#Jia 

iftt^, WH&muM&amm (vsm> *ffli»T«i 

^©«S8^lH c r ©Jt (Hcc/Hcr) $JN£U8 
«»*tt©««4l/fc. Guz i 

ktt»y-F5^hT^7^1fRWAl 632. *J<t^ 

^tf>^*>Fs 1 7 o lMPfcE^-casjeofc. uss 

^^©^ffifCtt. W4§i5iCg^emfi|n (GMR) 
^WBfiWS 6 0 0 k F C I t LXfflm*'<7itc. C 

on. *£5 i z^ip^-^nb. cn 

6 3 &12 8-tei'$-c:4«:4-P©^CC^W. M^tTi 
<t# (lftaa) *J:tfSNR©«6-3**B'<fc. mil 
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g&mvmi*. ¥S2 0mm©(4gfc«J;tf¥&3 0 
mm©ttafc*J(,»Tffofc. Sg£ftftfeJ:tWI*|£$« 

[oiiii {mm? i ) mmm mmav 

X. ita6 5mm, J¥30. 6 3 5mm) ±(C. 45N 

1 5 5Nbfr&&*KlSjSSlglB2 Of32 0nm), C 
tif>hUi>m2Tim \ 6 013 lOnm) . 8 0Cr 

2 0Va>6fc£#5B14TilJi3 (J¥3 10nm) t 6 0 
Co40C r*>&&*#K£i|>IH]Jil 5 0¥3 2n 

m) . 6 6Co2 lCr 9 P t 4 B*>6>fcSfi8ffll (J* 10 
3l7nm). fcfc*fiSgJl 5 (fS6n 

m) . jffl«IIB6*mjaura«lB«ji»4fa!{l/it. 13 
|Slll98li2*^fiW*|»(C«, * SIS 2 1 zm 

Ucm&JJRnBWl 0-7 5' i«:SJ;9Kfi5aW& 

TB. 4 t/C» 15volXO«t7* 

[0112] (SMM22-27) 8 3Co 14Cr 3 20 
Ta*6**TJM!l»ttBI (S§2nm) £. Ru*6 
0*30. 8nm) &*>6tt«flUW*£« 1 
-6B8MU fO±K66Co21Cr9Pt4B* 
6&££±JfTOS14ii 0*3 1 7 nm) *Kt7fc*fiR© 

[0 113] (^M2 8~3 6) 01 lK^-TiiamiB 

7*CwTtm*>6«c*fe04U. #KttTiW3*9 4 
Cr6Mofr6&*fc©£l/T«$UE«^*fEKU 30 
fc. OttJiB, 8 3Col4Cr3TaJ8»e>ft*«ttJ« 
(*2*JiCJ f »38BttJil 4b, 14o)i. *7KiR 
1WW>6ft*«ttill (4M1 4d. 14e)£*>6 
&S8MflBi*2B«JBU *©±fc 6 6 C o 2 1 C r 
9Pt4B*&&SttHJI (JtlVSMMa) 0*3 

1 7 n m) *Kw/ti*&t bit. ^omskmtvtmm 

[0 114] (§5^013 7-5 8) KfittlSjJbJi 1 7, 
HBfflHSM 2 J: OT*3 £^8 4*s 0 <t 
U £fflmfi|2©3tiGK:. 3?8K:ge$S©#aK:J;<9® 40 
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SBftTttlf 3B. 8 0Cr 2 0W*»6tt*«>© 0*3 5 
nm) £U ^HB&iftBJBl 5B63Co37Cr*e. 
fc£ *>© 0*3 2nm)i Uc. B&fflf B, 7 3 C o 1 
8C r 6Pt3Taa>e>&S!&3!ifflll 4 c OS 3 2 
nm) . Ru#>6&&H2#[B^l 4 e (i*30. 8n 
m) . 84Co 1 2C r 4Ta#>e>ft£tf!2l8fflil 4 
b (J*32. 5nm) . Rurt>6&£f&l "WBI&1 4 d 
0*3 0. 8nmK 64Co22CrlOPt4B*> 
6&S#lfifittflll 4 a 0*3 1 8nm) «JH%fMl/ 
fc*fiUl/fc. *©f6©^BS^0J2 1 tCSfct/c. ft 

fc. Btt • gftgmtcB. BMbfe&asfcttSfl: 

*&ffi©#£***l/fc. m«. 2 0 v o 1 %N,/A r 
B. vfrtZtLX. SJfS$W$#2 0 v o 1 %V 

mmtit. mftmmizzM**!* (mm) £36 
t$smzn itctt *>jvr. 21-58 ©emis 

[0115] ±IBK»W 1 -5 8 rtt. ttttJI©ttttl( 

*»j5W-5hkc. fiRiJRft^©A»^i«i*nia^i6i«:ia3S 

l/fc. *&*>*JS«imMt&3 5tc*rt**8£fij4 1 
K*f USit%S4 2 ^©l&JSt&^flil 3 6 3 7 

##ttl£S«K 1 KStfl/flSc?, Alf ft* /3 *U 0 - 7 
5' ift*J:9«:JiJaWa-?©*fll*«3ei/A:. 
[0 116] (KR0J5 9-8O) Sfil iLTNi P 
7^5««*fctt^^^«E*ffl(,». «9*»J:C«ftlO 
K^t-^^©emiH^ft*^0^ 0 fOAMWtt 
KR0I2 1 KJUCfc. K«0!|5 9-8 0©88»fB#&tt 

fc* c^Hieft^a 9 fe <t pa i o K^-r. 

[0117] ±i&&KK^©««i3«S«ft«C*j^"C, $ 
WORK. j*m^Att^*¥S^fclt&t/fcfc 

is*tt*menft«: 10-7 5- Mi>^ituKi«wr 

K. tfaW^A*Wl^*P3JS*lftfcBBei/fcfe©K:o 
V»-C, Kffli*TEMKJ:»)ll»OfclS*» ttNHIItt 

10-75- «^fciea«Ht%#tsfc© 

[0 118] 
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SOS 






S2T 


























fS)±H 


ESSE 


S 


Jfe! 


9 


Ttm 


a* 




9 


(2 




SI 


£1 






















mm 
























B 


(ID Km 


H 


1 


1 


tut 


IS 




mm 


m 


« 

ft 






B 


I 




H 








3 




s 
















3 




$ 




S 






r» 


Hi Al 


50 


— 


— 






Cr6Mo 


10 


<*n 




















138092 


t>'n 


NiAl 


50 




- 






Cr0jb 


10 


<*d 


Co12Cr4Ta 


2.5 


Ru 


0.8 


Co12Cr4Ta 


2.5 


Ru 


0.8 


(*2) 














Cr 


10 


Cr6Mo 


10 


<*n 


















(*2) 


kmm 


6*52 






Cr30Nb 


20 


Cr 


10 


Cr6Mo 


10 


<*n 


















(«2) 


mm 








Cr30Nb 


20 


Cr 


10 


Cr6Mo 


10 


(»« 


Col2Cr4Ta 


2.5 


Ru 


as 


Co12Cr4Ta 


2.5 


Ru 


0.8 


(*2> 


warn 


trn 






Cr30Nb 


20 


Cr 


10 


Cr6Mo 


10 


<*1> 


Co12Cr4Ta 


2.5 


Ru 


1.4 


Co12Cr4Ta 


2.5 


Ru 


1.4 


(*2) 


mm 
tmws 


<f 53 






Cr30Nb 


20 


Cr 


10 


Cr5Mo 


10 


(*i) 


Cb12Cr4Ta 


2.5 


Ru 


0.5 


Co12Cr4Ta 


2.5 


Ru 


0.5 


(*2) 


r» 






Cr30Nb 


20 


Cr 


10 


CrBMo 


10 


(*i> 










Co12Cr4Ta 


2.5 


Ru 


0.8 


(*2) 



* 2 : m 1 ffi&S =«)&:Co22Cr10Pt4B, g S; 18nra 



[0 119] 



* * [*2] 









m 


PW50 


SNR 










He 




Mr t 








TteB 








(•1) 


Hcc/Hcr 
















m 




(Oe) 


<-> 


(T«nn) 


CnS) 


(dB) 


(Vdecade) 


m 


M« 


m 


mm 




3213 


1 


0.35 


16.77 


16.31 


0.85 


112 


bec 


100 


hep 


MHM2 

tnm 


3471 


1 


0.35 


16.56 


16.74 


0.7 


112 


boo 


100 


hep 


2213 


1 


0.27 


16. 93 


12.9 


0.98 


110 


bec 


101 


hep 


tOM4 


3631 


1.3 


0. 39 


15. 18 


19.08 


0.42 


200 


bec 


110 


hep 


KRRJ5 


3829 


1.3 


0. 39 


14.83 


19.34 


0. 26 


200 


bec 


110 


hep 


KKM6 


3721 


1.25 


0. 42 


16. 55 


21.51 


0. 83 


200 


bec 


110 


hep 


WW!7 


3694 


1.27 


0.41 


16.11 


17.95 


0. 35 


200 


bec 


110 


hep j 


tarns 


3785 


1.3 


0.34 


14.26 


20.57 


0. 34 


200 


bec | no 


hepj 



Mrt : m&m<mmmK,wm 
pw5o = &z.n&m*mm 

SNR : VV-i-h/J-i-XiC, 

* i : mrnkotomti 
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Eft 




3«tt 














« 














sifii 


F 


TtfiH 






£2 


H2ffittK 


§ 


n 


























ran 






















B 




am 






& 




m 




s 












8 




S 










<* 










t 


mm 

KR0J1O 


trn 


Cr30Nb 


20 


Cr15Mo 


10 


(*1> 


Co12Cr4Ta 


2 


Ru 


0.8 


Co12Cr4Ta 


2 


Ru 


0.8 


Co22Cr10Pt4B 


18 




Cr30Nb 


20 


Cr15Mo 


10 


C*1) 


Co12Cr4Ta 


2.5 


Ru 


0.8 


Co12Cr4Ta 


2.5 


Ru 


0.8 


Co22Cr10Pt4fi 


18 






Cr30Nb 


20 


CMBto 


10 


(*1) 


Co12Cr4Ta 


3 


Ru 


0.8 


Co12Cr4Ta 


3 


Ru 


0.8 


Co22Cr10Pt4B 


18 






Cr30Nb 


20 


Crt5Mo 


10 


(»1> 


Co12Cr4Ta 


4 


Ru 


0.6 


Co12Cr4Ta 


4 


Ru 


0.8 


Co22Cr10Pr4B 


18 


K«egi3 


4T» 


Cr30Nb 


20 


Cr15Mo 


10 


(»1> 


Co12Cr4Ta 


5 


Ru 


0.8 


Co12Cr4Ta 


5 


Ru 


0.8 


Co22Cr10Pt4B 


18 



^;Co40Cr,«<*;2nm 



[0 12 1] 



K»0!)1O 
KHflll 
KK0912 



He 

(*1) 
(Oe) 



3875 
3868 
3872 
3852 
3742 



Hcc/Hor 
(-) 



1.3 
1.3 
1.3 
1.3 
1.3 



Mr t 



CT-n») 



0.39 
0.39 
0.39 
0. 39 
0.41 



PW50 



CnS) 



14. 92 
14.87 
14.89 
14.93 
16.11 



SNR 



<dB) 



19.21 
19.38 
19.34 
19. 17 
17.95 



(H/decade) 



0. 27 
0.26 
0.25 
0.23 
0.30 



Tmm 



200 
200 
200 
200 
200 



bec 
bec 
bec 



110 
110 
110 



bec ( 110 
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